The Modified Mini-Mental State Examination (3MS) was developed to overcome shortcomings of the Mini-Mental Status Exam (MMSE), specifically its narrow range of possible scores and ceiling effects. Several studies have examined the psychometric characteristics of the 3MS, showing an improvement in reliability and increased sensitivity in detecting dementia in comparison to the MMSE. Despite research supporting the favorable psychometric features of the 3MS, the clinical value of the instrument is restricted by limited normative data, especially for the elderly population. In this study, we examine the influence of demographic characteristics on 3MS scores and present descriptive data for a sample of 393 community-dwelling older adults. Normative data, based on age and with adjustments for education, are provided for clinical use. D
Introduction
The Mini-Mental State Examination (MMSE; Folstein, Folstein, & McHugh, 1975 ) is a well-studied brief instrument for assessing general cognitive ability in the elderly and in neurologically impaired populations. The MMSE has been shown to have acceptable reliability (Bravo & Hébert, 1997; McDowell, Kristjansson, Hill, & Hébert, 1997; Tombaugh, McDowell, Kristjansson, & Hubley, 1996; Tombaugh & McIntyre, 1992) and sensitivity for monitoring levels of cognitive impairment (Bravo & Hébert, 1997; McDowell et al., 1997; Tombaugh et al., 1996) . Despite its popularity, however, the MMSE has several psychometric shortcomings, including failure to identify individuals with mild cognitive deficits, limited sensitivity to focal lesions, frequent false positive identifications of cognitive loss in individuals with low level of education, frequent false negative identifications in individuals with high levels of education, and a lack of standardized testing instructions and scoring criteria.
Because several of the shortcomings of the MMSE can be attributed to the narrow range of possible scores and ceiling effects, Teng and Chui (1987) developed an expanded version of the MMSE, the Modified Mini-Mental State Examination (3MS). The 3MS adds four additional questions (date and place of birth, word fluency, similarities, and delayed recall of words), provides additional scoring guidelines, and increases the range of item scores to produce a maximum total score of 100 points. The goal of 3MS was to enhance sensitivity, reliability, and validity, and sample a broader range of cognitive capacity and difficulty levels. Additionally, a single administration of the 3MS also yields an MMSE score.
Several studies have examined the clinical utility of the 3MS. In part, due to the increased length of the 3MS, its reliability (test-retest, split-half, and internal consistency) has consistently been shown to be higher than that of the MMSE in a variety of samples, including normal community-dwelling elders (Bravo & Hébert, 1997; McDowell et al., 1997; Tombaugh et al., 1996) , dementia cases (Bravo & Hébert, 1997) , nursing home residents , and geriatric rehabilitation patients (Grace et al., 1995) . Recent studies also support results reported in the original 3MS article (Teng & Chui, 1987) of increased sensitivity in detecting dementia in comparison to the MMSE (McDowell et al., 1997; Nadler et al., 1995; Teng, Chui, & Gong, 1990) . Additionally, Grace et al. (1995) reported a reduced rate of false-negative classifications and an increased sensitivity of the 3MS over the MMSE in detecting cognitive deficits in patients with right-hemisphere strokes. The 3MS was also found to be a better predictor of functional outcome (Grace et al., 1995) and a more sensitive measure in the identification of impaired alcoholics (Schinka, Francis, & Lucking, 1992; Vanderploeg, Schinka, Francis, & Lucking, 1993) .
Despite research supporting the favorable psychometric features of the 3MS, the clinical value of the instrument is restricted by limited normative data, especially for the elderly population. The only available normative data for individuals of age 60 or older are those of Tombaugh et al. (1996) , who published normative data for a sample of 406 healthy Canadian elders with relatively low levels of education (mean years of education = 10.6, norms provided only for 0-8 and 9+ years of education). In this study, we present descriptive and normative data on the 3MS for a sample of US community-dwelling older adults with a broader range of educational achievement.
Method

Participants
Data for the present study were obtained from the Charlotte County Healthy Aging Study (CCHAS; Small et al., 2000) . CCHAS is a representative, population-based, cross-sectional study of 466 individuals, aged 60-85, living independently in the community, residing in Charlotte County, Florida. All individuals provided university-approved consent prior to participation in the study. Information was obtained by structured interviews with participants on demographic variables, personal and family medical history, smoking and alcohol consumption, depression, anxiety, social support, work history, physical and mental exercise, and risk factors for dementia. Participants also completed a battery of cognitive ability measures that included the 3MS and provided a blood sample for genetic analyses. More complete information on CCHAS participant selection and data collection procedures is provided in Small et al. (2000) .
Procedures
Exploratory data analyses were conducted to identify outliers in the distributions of scores for all cognitive measures and to identify cases with missing or inconsistent demographic data. Data for 26 participants were dropped from the data set as a result of these analyses. The majority of these cases represented participants who obtained extremely low scores on one or more cognitive measures, suggesting an inability to understand instructions, difficulty with performance due to sensory or motor disorder, or cognitive decline due to degenerative neurological disorder. Cases were also excluded if they reported a history of any of the following: endarterectomy, transient ischemic attacks, cerebrovascular accidents, Parkinson's disease, or traumatic head injury with loss of consciousness and retrograde amnesia. A total of 47 cases were dropped for meeting one or more of these criteria. Participant data were not screened for history of psychiatric disorder. It is possible that the sample contained cases of undiagnosed mild cognitive impairment or early stage degenerative dementia. The final data set available for analysis consisted of 393 individuals, 183 men and 210 women, ages 60 to 84, who were primarily Caucasians (98.2%). Analyses consisted of examination of the influence of demographic variables on 3MS scores and calculations of 3MS frequency distributions.
Results and discussion
Demographic characteristics for the sample are provided in Table 1 . The sample's average number of years of education is higher than that reported in census data for the sample's age range. To evaluate the impact that this factor might have on normative distributions, a subset of cases was selected to match the projected 2005 census data (US Department of Commerce, 1996) . To accomplish this match, the census data were used to determine the total and proportionate number of cases required on the basis of gender and of cross-stratification by age and education. Matching participants were then randomly selected until the required total and proportionate number of cases were met. Participants were then coded as either census matches (n = 203) or misses (n = 190).
We used multiple linear regression to examine the effects of census match, gender, age, and education, and all two-way interactions on 3MS scores. In the first analysis age, education, gender, and census match were entered simultaneously into the regression model. Education (r semipartial = .25, P < .001), age (r semipartial = À .24, P < .001), and gender (r semipartial = .10, P < .05) were all found to contribute uniquely to the prediction of 3MS scores. We then examined the incremental contributions of these variables and their two-way interactions by entering education, age, gender, census match, and the set of interaction terms sequentially into the regression model. Both education [R 2 = .07, F(1,391) = 28.27, P < .001] and age [R change 2 = .06, F change (1,390) = 27.40, P < .001] explained significant and sizable portions of variance in 3MS scores. The result for gender [R change 2 = .01, F change (1,389) = 4.54, P < .05] was significant but explained only an additional 1% of variance in 3MS scores. Census match [R change 2 = .00, F change (1,388) = 0.00, P > .05] did not explain any variance in 3MS scores. Interaction terms also failed to account for additional variance in 3MS scores [R change 2 = .01, F change (6,382) = 1.29, P > .05].
Given the results of the regression analysis, all participants regardless of whether they were census-matched were included in development of normative tables. Additionally, both genders were combined, as gender was found to contribute negligibly to 3MS scores. Although the regression analysis revealed an influence of age and education on 3MS scores, the sample size was insufficient to produce meaningful normative tables cross-stratified for these variables. Table 2 provides frequency distributions for 3MS scores for three age ranges: 60-69, 70-79, and 80-84. To account for the influence of education on 3MS scores within each age range, Table 3 provides score adjustments based on education for each age group. The adjustments are based on differences in mean scores for the sample stratified by age and education (see Table 1 ) and approximately equate scores for each education subgroup within an age group (not across age groups) to the age group 3MS mean score. Note that these adjustments will be less accurate for individuals with fewer than 12 years of education because the variance of scores for these individuals differs from those individuals in the other two education groups. Because of the small number of age 80-84 participants with fewer than 12 years of education, the score adjustment was equated with that of the group with 12 years of education. Table 2 Percentile scores for 3MS raw scores
Use of Tables 2 and 3 is fairly straightforward. For example, assume that a 75-year-old male with 12 years of education obtains a 3MS score of 87. Examination of Table 3 reveals that an adjustment of + 1 is required, resulting in an adjusted 3MS score of 88. Table 2 shows that this score is at the 19th percentile; that is, it exceeds the scores of 19% of the individuals in the 70-79-year age range.
Comparison of these norms with those reported by Tombaugh et al. (1996) is difficult, because Tombaugh et al. did not report descriptive 3MS statistics stratified by age and education. Comparison of individual case results does suggest, however, that the norms are similar for lower education cases. For example, a 3MS raw score of 90 for an 82-year-old male with 10 years of education would produce a percentile score of 54 using Tombaugh et al. norms for individuals ages 80-89 with 9+ years of education. This case would produce a percentile score of 46 using norms provided in Table 2 (with a raw score adjustment of + 2 points as indicated in Table 3 for an individual of this age and education).
Two caveats are offered. Our sample was primarily Caucasian and we were not able to determine the effect of ethnic composition on 3MS scores. Although previous research shows minimal effects of race once other demographic factors are controlled (e.g., less than 1% of variance in Full-Scale IQ attributable to race beyond that accounted for by age, education, and occupation; Vanderploeg & Schinka, 1995) , a large epidemiologic study (Haan, Shemanksi, Jagust, Manolio, & Kuller, 1999) has reported education-adjusted 3MS data suggesting an effect of ethnicity. Therefore, a conservative approach to the norms provided in this paper would be to use them only with elderly Caucasians.
Additionally, our sample of individuals with less than 12 years of education was very small. For cases in which the number of years of education is less than 9, clinicians are also advised to consult the Tombaugh et al. (1996) norms. For cases with 12 or more years of education, however, the normative data presented in Table 2 provides more detailed stratification and larger sample sizes than that reported by Tombaugh et al.
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